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ABSTRACT 

Phantom breast syndrome is a type of condition in which patients have a sensation of residual breast tissue and 
can include both non-painful sensations as well as phantom breast pain. The incidence varies in different studies, 
ranging from approximately 30% to as high as 80% of patients after mastectomy. It seriously affects quality 
of life through the combined impact of physical disability and emotional distress. The breast cancer incidence 
rate in India as well as Western countries has risen in recent years while survival rates have improved; this has 
effectively increased the number of women for whom post-treatment quality of life is important. In this context, 
chronic pain following treatment for breast cancer surgery is a significantly under-recognized and under-treated 
problem. Various types of chronic neuropathic pain may arise following breast cancer surgery due to surgical 
trauma. The cause of these syndromes is damage to various nerves during surgery. There are a number of 
assumed factors causing or perpetuating persistent neuropathic pain after breast cancer surgery. Most well-
established risk factors for developing phantom breast pain and other related neuropathic pain syndromes are 
severe acute postoperative pain and greater postoperative use of analgesics. Based upon current evidence, 
the goals of prophylactic strategies could first target optimal peri-operative pain control and minimizing damage 
to nerves during surgery. There is some evidence that chronic pain and sensory abnormalities do decrease 
over time. The main group of oral medications studied includes anti-depressants, anticonvulsants, opioids, 
N-methyl-D-asparate receptor antagonists, mexilitine, topical lidocaine, cannabinoids, topical capsaicin and 
glysine antagonists. Neuromodulation techniques such as motor cortex stimulation, spinal cord stimulation, and 
intrathecal drug therapies have been used to treat various neuropathic pain syndromes. 
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introduction

One in eight women will develop breast cancer of  which 
approximately 60% are treated surgically for axillary node 
staging and primary breast tumor resection. It is estimated 
that over 50% of  women suffer chronic pain following 
treatment for breast cancer surgery. “Phantom Breast 
Syndrome” (PBS) is a type of  condition in which patients 
have a sensation of  residual breast tissue and can include 
both non-painful sensations as well as phantom breast 
pain. Patient may have pain and discomfort, itching, pins 
and needles sensations, tingling, pressure, burning, and 
throbbing. The syndrome can start even after more than 
one year of  surgery. The incidence varies across different 
studies, ranging from approximately 30% to as high as 
80% of  patients after mastectomy.[1] PBS can persist years 

after surgery.[2] It seriously affects quality of  life through 
the combined impact of  physical disability and emotional 
distress. A recent report presented at the American 
Society of  Anesthesiologists meeting demonstrated that 
depression and fear of  cancer recurrence was greater 
in women who reported phantom pain. Those women 
also had more concerns than others that the mastectomy 
would have an impact on their sex lives. The breast cancer 
incidence rate in India as well as Western countries has 
risen in recent years while survival rates have improved; 
this has effectively increased the numbers of  women 
for whom post-treatment quality of  life is important. 
In this context, chronic pain following treatment for 
breast cancer surgery is a significantly under-recognized 
and under-treated problem. Neuropathic pain is the 
most prevalent type of  pain and it may be derived from 
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the breast cancer, breast cancer surgery and non-surgical 
treatment. The surgery-related pain syndromes present as 
pain in the surgical scar, chest wall and upper arm, as well as 
shoulder discomfort and phantom breast dysesthesias and 
paresthesias. Other neuropathic pain syndromes that may 
add to functional impairment include tumor recurrence pain, 
paraneoplastic processes, complex regional pain syndrome, 
chemotherapy-associated neuropathy (especially paclitaxel), 
radiation plexitis and plexopathy.

diScuSSion and reView of the literature

In a recent review, Jung et al.,[3] found that the literature was 
inconsistent in defining chronic pain after breast cancer 
surgery. Earlier studies analyzing prevalence did not distinguish 
between the various neuropathic pain syndromes. To improve 
comparability between future studies, Jung et al.,[3] suggested 
a consistent timeframe definition of  chronic neuropathic 
pain and syndrome classification based on potential etiology. 
They further suggested that neuropathic pain syndromes 
due to breast cancer surgery should be considered chronic 
after three months and that shorter timeframes should raise a 
consideration of  pain associated with tumor recurrence. Jung  
et al.,[3] distinguished four different types of  chronic neuropathic 
pain due to surgical trauma following breast cancer surgery: 
(1) Phantom Breast Pain is pain experienced in the area of  a 
removed breast, (2) Intercostobrachial Neuralgia is pain often 
accompanied with sensory changes, in the distribution of  the 
intercostobrachial nerve following breast cancer surgery with 
or without axillary dissection. The intercostobrachial nerves 
run from the chest wall through the axilla to innervate the 
shoulder and upper arm. With axillary node dissection, these 
nerves are impossible to spare. Unfortunately, the risk of  
damage to the intercostobrachial nerve in breast-conserving 
surgery can be at times equivalent to that which occurs with 
complete mastectomy. Granek et al.,[4] revealed a wide variation 
in the size, location and branching of  the intercostobrachial 
nerve which may explain the high risk of  damage to these 
nerves irrespective of  the surgical approach. Sensory 
symptoms have been shown to vary depending on the origin at 
which the nerve is sectioned. Post-mastectomy pain syndrome 
(PMPS) consists of  pain and sensory changes localized to the 
axilla, medial upper arm, and/or the anterior chest wall on the 
ipsilateral side of  the surgery. Pain starts immediately or soon 
after breast surgery. Damage to the intercostobracial nerve 
has been identified as the most common cause of  PMPS.[1,6] 
Incidence varies from 20-50%.[3] Neuroma pain (including 
scar pain) is pain in the region of  a scar on the breast, chest, 
or arm that is provoked or exacerbated by percussion. 
A  neuroma is formed from masses of  tangled axons formed 
at the end of  severed peripheral nerves. Neuromas trapped 

in scar tissue have been shown to cause chronic neuropathic 
pain, spontaneous pain and severe sensitivity to pressure on 
the breast surgery area. Excision to enable relocation of  the 
neuroma to a protected site may be beneficial, but may risk 
an increase in neuropathic pain.[4] Other nerve injury pain 
may result from damage or traction to the medial and lateral 
pectoral, long thoracic, or thoracodorsal nerves. In Jung et al.’s 
review, there were 21 studies with follow-up periods from 
1-96 months (one study of  210 months), which revealed 
the following widely varying ranges of  prevalence estimates: 
Phantom breast pain 3-44%, intercostobrachial neuralgia 
(ICN) 16-39% for all breast cancer surgery, ICN in breast-
conserving surgery 14-61% and neuroma pain 23-49%. [3] 
Trial sizes to date have ranged from 22 to 283 patients, 
leaving considerable uncertainty about the overall size of  the 
problem. However, even estimates at the lower end of  these 
ranges suggest that the problem is considerable. Variations 
in the reported size of  the problem are also due to other 
factors including duration of  time since surgery, type of  
surgery, research method, diagnostic criteria, pain assessment 
methods, and the distribution of  various demographic and 
clinical characteristics in the samples studied. In addition, 
very few studies differentiate pain syndromes according to 
the type of  surgical procedure used. Wallace et al.,[6] analyzed 
the incidence, intensity and character of  pain after four types 
of  breast surgery: Mastectomy for breast cancer; mastectomy 
with reconstruction for breast cancer; cosmetic augmentation; 
and breast reduction. The highest incidence occurred in 
the combined mastectomy and reconstruction with breast 
implants at 53%. There was equal incidence of  about 30% 
in those undergoing reconstruction without implants and 
mastectomy without reconstruction. Breast augmentation with 
subglandular implants and breast reduction were the lowest at 
21%. In a recent study, Dijkstra et al.,[7] found the prevalence 
of  phantom breast sensations or pain to be lower than in most 
previous studies. They attributed these differences to research 
methodology. In comparing their methods with those of  the 
accompanying literature review of  29 studies, they found that 
prospective studies on an average showed higher prevalence 
of  phantom breast pain and lower prevalence of  phantom 
breast sensation compared to cross-sectional studies. Data 
collection by interview revealed lower prevalence in both 
compared to questionnaires.

There are a number of  assumed factors causing or 
perpetuating persistent neuropathic pain after breast cancer 
surgery. There is, however, a lack of  large-scale multiple 
risk factor studies identifying the variables as independent 
risk factors or evaluating their relationships with other 
variables, which are known to affect the development of  
chronic pain. From the literature currently available, the 
most well- established risk factors for developing phantom 
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breast pain and other related neuropathic pain syndromes 
are severe acute postoperative pain and greater postoperative 
use of  analgesics.[8,9] These are consistent with all persistent 
post-surgical neuropathic pain syndromes. Hence, it is 
assumed that the relief  of  severe acute pain may reduce the 
risk of  chronic pain. Preoperative breast pain correlated with 
increased phantom breast sensation and phantom breast 
pain.[10]

Underlying each of  the four classifications of  pain after 
breast cancer surgery is damage to various nerves during 
surgery. Nerve preservation approaches have shown 
reduced incidence of  sensory deficits (53% vs 84% of  
women) but nerve-sparing is only successful in 65% of  
the cases where it was attempted.[11] Evidence to support 
age as a risk factor is currently inconclusive. Younger 
patients (under 35 years of  age), however, have poorer 
prognosis due to more aggressive cancers or higher rates 
of  recurrence. Chemotherapy and radiation therapy are 
reported not to be direct risk factors of  phantom breast 
pain but may cause additional pain through peripheral 
neuropathy, plexopathy, and plexitis. Psychosocial distress 
has been found to be both a consequence of  chronic pain 
and a risk factor for its development.[8] While younger age 
and being unmarried were also independently associated 
with persisting acute pain, these were postulated to reflect 
the psychosocial effects of  reduced social support.

Phantom breast pain and other pain syndromes severely 
affect the quality of  life of  patients. The negative impact 
on a patient’s physical and psychosocial functioning is 
consistent with many chronic and cancer pain syndromes. 
It has been reported that up to half  of  patients report 
negative impact of  pain on their activities and up to one-
quarter report moderate to high impact on their daily 
activities at home and work. Not surprisingly, studies have 
also found that breast cancer surgery patients with chronic 
pain have a greater psychological stress and psychiatric 
morbidity than the general population.[8,12]

Based upon current incomplete evidence, the goals 
of  prophylactic strategies could first target optimal 
perioperative pain control and minimizing damage to 
nerves during surgery. Peri-operative Pain Control: 
Medications traditionally used for persistent neuropathic 
pain such as topical EMLA, [13] gabapentin [14] and 
mexilitine[14] have been used in patients undergoing breast 
cancer surgery and have been reported in some studies 
to have benefits in reducing acute postoperative pain, one 
of  the identified risk factors. However, more effective 
treatment regimens need to be evaluated. A broad-based 
approach targeting the mechanisms involved in persistent 

neuropathic pain after breast cancer surgery is also 
required. Minimizing damage to nerves during surgery: 
Improved screening methods detect breast cancer at 
earlier stages. Earlier detection means smaller tumor sizes, 
which has made breast-conserving surgical treatments 
[Figure 1] possible and widely used over the traditional 
method, modified radical mastectomy [Figures  2 and 3]. 
These currently account for up to 40% of  breast 
cancer surgery.[15] Breast-conserving techniques include 
lumpectomy, conservative breast surgery, wide local 
excision, partial mastectomy, segmentectomy, or tylectomy. 
Such approaches include reducing the number of  axillary 
dissections required. Combining reduced surgical trauma 
with nerve preservation techniques may reduce the risk 
of  sensory deficits and the occurrence of  ICN.[16,17] In this 
regard, the increased use of  less invasive staging techniques 
such as sentinel lymph node biopsy has helped to reduce 
the number of  patients undergoing axillary dissection and 
the resulting trauma to intercostobrachial nerves.[18]

There is some evidence that chronic pain and sensory 
abnormalities do decrease over time.[19] Unfortunately, 
there are very few studies looking at the natural history of  
pain duration of  individual neuropathic pain syndromes. 
Most are retrospective studies using data combined 
from all sources of  pain following surgery. In the best 
existing population-based study of  long-term outcomes, 
Macdonald et al.,[20] found that 7-12 years post-surgery, 52% 
of  women who had PMPS at four-year follow-up still had 
PMPS; these women had significantly lower quality of  life 
compared with those women whose PMPS had resolved.

Well-established PBS needs treatment. In 2005, Finnerup 
et al.,[21] reviewed all randomized, doubled-blinded, placebo-
controlled trials for evidence to support a neuropathic pain 
treatment algorithm. One hundred and five trials were 
included covering a number of  neuropathic conditions. 
The main groups of  oral medications studied included anti-
depressants, anticonvulsants, opioids, NMDA antagonists, 
mexilitine, topical lidocaine, cannabinoids, topical capsaicin, 
and glycine antagonist.

For persistent post-breast cancer surgery neuropathic 
pain, there exist very few randomized, double-blind, 
placebo-controlled trials. The use of  topical capsaicin[22,23] 
or amitryptiline[24] has reported benefit in the treatment of  
pain in patients after breast cancer surgery.

However, many unanswered questions remain about the 
optimal doses, timing and coordination of  therapy with 
ongoing adjuvant treatment for breast cancer. There 
are also a number of  medications and multidisciplinary 
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approaches showing benefit for other types of  neuropathic 
pain that have yet to be trialed. In women with early-onset 
or established post-breast cancer surgery neuropathic 

pain, neuromodulation techniques such as motor cortex 
stimulation,[25,26] spinal cord stimulation[27] and intrathecal drug 
therapies[28] have been used to treat various neuropathic pain 
syndromes. Early case reports of  the use of  peripheral nerve 
stimulation[29] for persistent neuropathic pain syndromes 
such as occipital neuralgia, trigeminal postherpetic neuralgia, 
and trigeminal post-traumatic neuropathic pain may hold 
promise for its use in post-surgical pain syndromes. To date, 
there have been no reported studies in this area.

future directionS

The small scale of  existing studies in persistent pain after 
breast cancer surgery creates considerable uncertainty 
regarding the generalizability of  their findings, and also 
regarding the identification of  potentially modifiable 
risk factors. Recent improvements in neuropathic pain 
screening tools now make early identification and syndrome 
classification of  neuropathic pain more achievable.[30] Many 
important questions remain about persistent neuropathic 
pain after breast cancer surgery including the natural 
history, the predisposing risk factors, current awareness 
and management approaches by treating surgeons and 
oncologists. Various studies are going on to explore the 
size of  the problem, their associated factors, detection and 
optimal management of  persistent pain after breast cancer 
surgery. These study outcomes will be used to establish 
guidelines for providing information to patients, timely 
diagnosis of  pain by treating surgeons and oncologists and 
early pain management. On a broader level, these studies 
will also help us identify the issues affecting optimal access 
and use of  pain management centers in general.
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